Evidence for neuroprotective effects of acidic fibroblast growth factor in Alzheimer disease.
Recent studies indicate that fibroblast growth factors (FGFs) might confer neuroprotection against excitotoxicity. Therefore, the fact that acidic FGF (aFGF) is more abundant in motoneurons than in the hippocampal formation suggests that aFGF contributes to the selective vulnerability of neurons in entorhinal cortex (EC) in Alzheimer disease (AD). In order to understand the role of aFGF in AD, patterns of aFGF FGF receptor (FGFR), and N-methyl-D-aspartate (NMDA) receptor (NMDAR) expression in the EC and hippocampus of AD and control cases were investigated, and effects of aFGF on excitotoxicity were examined in vitro. In AD, the number of aFGF immunolabeled neurons was decreased in EC, while the remaining neurons showed significantly higher aFGF immunoreactivity. This latter group of neurons did not show cytoskeletal abnormalities. Acidic FGF and FGFR immunoreactivity were positively correlated, whereas a negative correlation was found between aFGF and NMDAR expression. These results were confirmed in vitro utilizing NT2N cells. Higher levels of FGFR protein were expressed in aFGF-treated cells, while less NMDAR protein was found compared with untreated cells. Furthermore, exposure of treated and untreated NT2N cell to glutamate revealed that aFGF can prevent glutamate induced cell death. Taken together these data suggest that aFGF regulates the expression of NMDAR and FGFR and thereby contributes to neuroprotection against glutamate excitotoxicity. Therefore, altered patterns of aFGF immunoreactivity in EC in AD are an important marker for selective vulnerability of EC neurons.